Mechanotransduction via the elastin-laminin receptor (ELR) in resistance arteries.
The arterial wall is composed of dynamically interacting cellular and acellular components that are necessary for the maintenance of vessel homeostasis. Two extracellular proteins in the vessel wall, elastin and laminin, play important structural roles. We recently established a role for the elastin-laminin receptor (ELR) in mechanotransduction of stretch in cultured vascular smooth muscle (VSM) (Am. J. Physiol.: Heart Circ. Physiol. 280(3) (2001) H1354). We found stretch-mediated signaling by the ELR decreased the expression of the proto-oncogene, c-fos, and subsequent cellular proliferation. However, the role for the ELR in mediating pressure-induced changes in gene expression in intact, isolated resistance vessels is unknown and the goal of this study was to ascertain this possibility. In this study, isolated rat cerebral (approximately 180 microm) and mesenteric (approximately 280 microm) arteries were pressurized to 65 mmHg (baseline) and this pressure was held for 2 h. After this equilibration, pressures were increased to either 80 mmHg (n=6) or 140 mmHg (n=6) for 30 min and transcript levels of c-fos and the housekeeping gene, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA were assessed by reverse transcriptase-polymerase chain reaction (RT-PCR). Elevation of pressure in the cerebral arteries decreased the c-fos/GAPDH ratio by 72% in the 140 mmHg group compared to the 80 mmHg control. Importantly, the decrease in c-fos expression was blocked by ELR peptide antagonists (VGVAPG or YIGSR, 10 microM, n=6). In contrast, the decrease in c-fos expression was not observed in the mesenteric resistance arteries. In these vessels, pressure (140 mmHg) increased the c-fos/GAPDH ratio (+68% compared to normotensive control, n=6). To account for the difference between the cerebral and mesenteric vessels, histological analysis of elastin fiber content was performed. Cerebral arteries have greater amounts of loose elastin fibers (fibers outside of the organized elastin laminae) in the tunica media compared to mesenteric arteries. This may explain the opposite stretch-induced responses of c-fos expression in these vessels. Stretch-induced ELR signaling may play a prominent role in vascular adaptations to hypertension in specific organ systems. Our data further suggest that ELR activation may represent a larger component of mechanosensitive signaling in the cerebral circulation than in the mesenteric circulation.